Detrital-zircon age spectra have been determined for sedimentary rocks from the Delamerian orogen, southern Australia. In Neoproterozoic sedimentary rocks, patterns progressively change from Mesoproterozoic-to Neoproterozoic-dominated detritus and there are few zircons that are close to the depositional age. The base of the Cambrian Kanmantoo Group marks an abrupt change in provenance to detrital patterns dominated by Ross and Delamerian (600-500 Ma) and Grenvillean ages (1200-1000 Ma). These patterns are strikingly similar to those obtained from Lachlan fold belt sedimentary rocks, indicating that the sedimentation recorded in the Kanmantoo Group marks a change from deposition of sediments derived from the Australian cratons to those representative of the early Paleozoic Gondwana mudpile. If sedimentary rocks with zircon-provenance characteristics such as those of the Kanmantoo rocks extend under elements of the Lachlan fold belt, they would provide suitable protoliths for the S-type granites of southeastern Australia.
INTRODUCTION
Plate reorganization at continental margins is generally accompanied by substantial erosion and consequent deposition of significant volumes of monotonous clastic sediments, with often elusive provenance. However, key information on the crustal elements in the sediment provenance is commonly held in the age spectra of detrital zircons. These spectra can provide a powerful tool in understanding geologic links and possible plate movements in ancient orogenic systems where the record of former plate-tectonic configurations has been destroyed (Ireland, 1992; Gehrels et al., 1996) .
Gondwana's Paleozoic plate margin constitutes one of the most extensive orogenic belts in Earth history. The margin was initiated during Neoproterozoic rifting followed by early Paleozoic convergent tectonism that appears related to subduction of oceanic crust beneath the eastern Gondwana craton (Flöttmann et al., 1993) . Subsequent accretion of arc-trench systems formed a series of eastward-migrating orogenic belts, the oldest of which are the formerly continuous Neoproterozoic-Ordovician Ross and CambrianOrdovician Delamerian orogens (Stump et al., 1986; Flöttmann et al., 1993) . Remnants of this orogenic belt are preserved in the formerly contiguous Gondwana fragments of southeastern Australia, Antarctica, and New Zealand (Gibson and Ireland, 1996) . All outboard terranes are characterized by vast volumes of monotonous early Paleozoic sandstone and mudstone sequences. A key question in understanding the tectonic evolution at the paleo-Pacific margin of Gondwana remains the provenance of this uniform and massive "mud-pile" (Coney et al., 1990) .
The southeast Australian margin of Gondwana exhibits the most complete rock record from the craton in the west to the eastern (outboard) Paleozoic orogenic zones. The ArcheanMesoproterozoic Gawler craton contains rocks with at least five distinct episodes of zircon growth (Daly and Fanning, 1993; Parker, 1993 East of the Gawler craton, Neoproterozoic to Lower Cambrian sedimentary rocks of >10 km thickness were deposited during repeated rift-andsag phases between 830 Ma and ca. 520 Ma (Preiss, 1993) . Neoproterozoic rocks are overlain by the platform-deposited Lower Cambrian Normanville Group. East and south of the exposed Neoproterozoic rocks, renewed crustal attenuation led to deposition of the Lower Cambrian Kanmantoo Group, a rapidly deposited clastic wedge consisting of >8 km of turbidites. The Neoproterozoic and Cambrian sedimentary units were deformed during the Early to Late Cambrian Delamerian orogeny (Coney et al., 1990; Preiss 1995; Haines and Flöttmann, 1998) (Fig. 1) .
Farther east, the Lachlan fold belt encompasses Ordovician-Silurian turbidites, pelagic pelites, and cherts that, in their present deformed state, crop out over an area of 800 by 600 km. The palinspastically restored expanse of these rocks has been likened to the depositional realm of the modern-day Bengal Fan (Fergusson and Coney, 1992 Development of the early Paleozoic Pacific margin of Gondwana from detrital-zircon ages across the Delamerian orogen
